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(57) Abstract 

A microwave-frequency hybrid integrated circuit includes a dielectric board (1) comprising a metallisation layout pattern (2) as well as 
recesses (3) where the crystals (5) of unpackaged semi- conductive devices are fixed using a binding substance (4). The front surfaces of the 
crystals (5) comprise contact surfaces (6) and lie on the same plane as the surface of the board (1). The contact surfaces (6) of the crystals (5) 
are electrically connected with the metallisation layout pattern (2), while the walls of the recesses (3) are inclined at an angle a that ranges 
from 90.1 to 150° relative to the board (1) plane. 
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[Claim(s)] 

1. Although Chip (5) Front Face Which is Equipped with Topology Metallic-Coating Pattern (2) and 
Dielectric Substrate (1) Equipped with Many Impressions (3), and Semiconductor Chip (5) is Attached 
with Binder (4), and is Equipped with Contact Pad (6) is on the Same Flat Surface as Front Face of 
Substrate (1) In the microwave hybrid integrated circuit which has connected the contact pad (6) of a 
chip (5) with the topology metallic-coating pattern (2) electrically The microwave hybrid integrated 
circuit characterized by the wall of each impression (3) leaning at the include angle (alpha) of 90.1 
degrees - 1 50 degrees to a substrate (1) side. 

2. Carry Out Metallic Coating of the Impression (3), Become Depressed, and Metallic Coating (8) of (3) 
is Substrate (1). 

The microwave hybrid integrated circuit according to claim 1 characterized by having connected with the 
topology-pattern (2) of ********** electrically. 

3. For a substrate (1), the hole (9) which has shield ground metallic coating (11) at the rear face, and 
carried out metallic coating is a microwave hybrid integrated circuit according to claim 1 or 2 
characterized by becoming depressed, preparing for the bottom of (3) and filling said hole with the 
conductive and thermally conductive ingredient (10). 

[Detailed Description of the Invention] 

Microwave hybrid integrated circuit technical field Generally especially this invention relates to a 
microwave hybrid integrated circuit (IC) about electronics. 

Background technique The following microwave hybrid ICs are known. That is, as a result of equipping 
the circuit with the dielectric substrate which has a topology metallic-coating pattern and a 
semiconductor chip and having arranged the semiconductor chip in a substrate, the right face of each 
chip equipped with a contact pad is located in the same field as a substrate front face, and has connected 
the contact pad of a chip with the topology metallic-coating pattern electrically. (US,A,4,722,914) 
However, said hybrid IC has dispersion in a circuit electrical-and-electric-equipment parameter, when the 
die length of a link wire changes with a semiconductor chip being movable from one side of a wall to 
another side along the bottom of an impression. 

Another conventional technical microwave hybrid IC is known. That is, the circuit is equipped with the 
dielectric substrate which has topology-a metallic-coating pattern and an impression, the chip of a chip 
type semiconductor device is being fixed with the binder, and the right face of a chip which has a contact 
pad is on the same flat surface as a substrate front face, and has connected the contact pad of a chip with 
the topology metallic-coating pattern electrically. (JP, B, 49-12794) The aforementioned hybrid IC has 
the bad repeatability of the electric parameter, in order that a chip may move along the bottom of an 
impression, while the die length which links a wire differs and attaching. 

Outline of invention The main purpose of this invention is offering a microwave hybrid integrated circuit. 
That is, an impression is formed into a dielectric substrate, and a semiconductor chip is attached in an 
impression, consequently the repeatability and manufacturability of an electric parameter of IC become 
good. 

The above-mentioned purpose is attained by the following things. In the microwave hybrid IC, although 
the right face of the chip which was equipped with the topology metallic-coating pattern and the 
dielectric substrate equipped with many impressions by this invention, attached the semiconductor chip 
with the binder and was equipped with the contact pad is on the same flat surface as a substrate front face, 
the contact pad of a chip has connected with a topology metallic-coating pattern electrically, and the wall 
of each impression leans at the include angle of 90.1 degrees - 150 degrees to the substrate front face. 
Forming whenever [ to a substrate front face smaller than 90.1 degrees / wall tilt-angle ] does not give a 
positive result. Forming said larger include angle than 1 50 degrees lengthens the die length of connection 
lead wire substantially, and, so, it enlarges a false inductance. 

Metal coating which carried out metallic coating of the impression is electrically connected with 
topology-metallic coating of a substrate. The rear face is equipped with shield ground metallic coating, 
the hole which carried out metallic coating is formed in the bottom of an impression, and a substrate is 
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filled with a conductive and thermally conductive ingredient for connection with shield ground metallic 
coating. 

By leaning the wall of an impression at the include angle of alpha= 90.1 degrees - 150 degrees to a 
substrate front face, the following things become certain. 

the conductor which links topology-metallic coating and a contact pad by possibility that 1st a chip will 

move along the bottom of an impression becoming small - change of merit becomes small, consequently 

the repeatability of a circuit electrical-and-electric-equipment parameter becomes high. 

The anchoring precision and positioning accuracy of the chip through which becomes depressed in the 

2nd as the electrical connection between impression metallic coating and topology-metallic coating 

becomes easy, and it passes to it become high, and it becomes easy to manufacture by it. 

Easy explanation of a drawing This invention is explained with reference to an attached drawing about 

some typical operation gestalten. 

Drawing 1 is the sectional view of the microwave hybrid IC of this application. 
Drawing 2 is the top view of drawing 1 . 

Drawing 3 is the sectional view of another operation gestalt of the microwave hybrid IC of this 
application. 

Drawing 4 is the sectional view of still more nearly another operation gestalt of the microwave hybrid IC 
of this application. 

Detailed explanation The microwave hybrid IC by this invention is equipped with the dielectric substrate 
1 ( drawing 1 and drawing 2 ) with a thickness of 0.5mm which consists of Pori Kohl, and has the 
topology metallic-coating pattern 2 in the right face. Topology-metallic coating is the structure of 
Cr-Cu(3 micrometers in thickness are formed with spray adhesion technique)-Cu(3 micrometers in 
thickness are formed by electroplating)-nickel(0.5 micrometers in thickness are formed by 
electroplating)-Au (3 micrometers in thickness are formed by electroplating). Having many [ a substrate 

I ] impressions 3, the each is 0.6mmx0.6mmx0.16mrn, and has alpha whenever [ wall tilt-angle / of 
alpha= 120 degrees ] to a substrate front face. In this case, the layer of the binder 4 of the bottom of an 
impression is 10 micrometers in thickness, it becomes depressed with a chip 5 and the distance with the 
up edge of 3 is 87 micrometers. Type The adhesives of E . Choi . E-S (****** _ **) 
(standard-specifications WI . U . O (******) 0.028.052 TE . U (****)) are used as a binder 4. 

The chip 5 of 0.5mmx0.5mmx0.15mm chip transistor 3 pay 325 A -5 (3pi325A-5) is attached in an 
impression 3, and its front face of the corresponds with the front face of a substrate 1. The contact pad 6 
of a chip 5 is electrically connected with the topology metallic-coating pattern 2 with the golden wire 7 
with a diameter of 1 5 micrometers. 

The metal coat of the impression 3 ( drawing 3 ) is carried out, and the structure of metallic coating 8 is 
Pd-nickel(0.2 micrometers in thickness are formed chemically )-Cu(3 micrometers in thickness are 
formed by electroplating)-nickel(0.5 micrometers in thickness are formed by electroplating)-Au (3 
micrometers in thickness are formed by electroplating). 

At the bottom of an impression 3 ( drawing 4 ), the hole 9 which carried out metallic coating has the 
diameter of 100 micrometers, fills it with the conductive and thermally conductive ingredient 10, for 
example, the ingredient grown up into the copper activated preparatorily by PdC12+SnC12, and creates it. 
The rear face of a substrate 1 equips the right face of a substrate 1 with the shield ground metallic coating 

I I of the structure of metallic coating 2, and the similar structure. 

The microwave hybrid integrated circuit by this invention acts as follows. 

The signal added to the input of a transistor amplifier stage is changed appropriately, and a magnification 
signal reaches a stage output after that. 

Change of the link wire (lead) die length of a semiconductor chip decreases, therefore it becomes easy to 
reproduce an electrical circuit parameter with the microwave hybrid integrated circuit of this application. 
And like the simple connection between impression metallic coating and a topology metallic-coating 
pattern, it becomes depressed and becomes easy to manufacture by exact anchoring and exact positioning 
of a chip through which it passes. The difficulty of a circuit trimming procedure decreases by 
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above-mentioned all. 

Furthermore, as for metallic coating of an impression, and those connections with a topology 
metallic-coating pattern, circuit reliability becomes high. 

In the publication of the operation gestalt which this invention indicated, in order to clarify, the 
vocabulary of concrete narrow semantics is used. However, this invention is not restricted to the concrete 
selected vocabulary. Covering all the equivalent elements used in order that such each vocabulary may 
act by the similar approach and may solve a similar problem will be understood. 

Although this invention has indicated the desirable operation gestalt in this specification, adding various 
deformation to the detail of structure, without deviating from the pneuma and the range of this invention 
so that I may be easily understood by this contractor is understood. 

All these operation gestalten that deformed should take into consideration that it is in the pneuma of this 
invention and a claim, and a claim. 
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